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USaturation Effect of Plastic ScintiUators* TABLE I, Pulse ires (ic the sarme itry umz as used in
fo-n pLasti* irradiated %ith CoU and Po s.ourc"s.

C. N. CHCU
Dfepanmer of PNysics. Unirenrigy of Chiro, Chicago, lliuo' P R[e Pfli• t

(Received June 23. 1952) Plastic Ibserved observezd Ru l r 4 W th Co

sciLn til - ývitb Call %ývth Po to

jT is known that for high energy losses the light output from ]ator Specifications source sfource

a scntillatrng fluor is not proportional to the energy loss of Al 27/ amhracene in 0,89 0.30
pofystyrenethe irradiating particle passing through it in the cases of organic AZ 3" antbhanee in 0.86 0.30

crystals'-' and liquids,' and to a smaller extent, in the case of %kitwree
inorganic crystals. Recently we made some measurements of this A 5ntyrene in 0.95 012 0.30

saturation effect in plastic scintilitors and in phenylcyclohexane 12 27, P terphenyl in 1.S 0,82 013o
polystyrenesolution and in a Nal crystal making use of the ne-ative pion c2 2% p.trphnyl T 12 o02 0.54

beam and the outside proton beam of the Chicago cyclotron. The +b.at%,e dibeny-hexa tr.eue 1-n

plastic samples were wrapped with 0.076-amm thick aluminum Pooitirrene
foil except for the end attached to a 5819 photomultiplier. Two C3 4% p-terphtmy' 2.03 1.0o o.5s+., dipbenayl.
scindtilLators were placed parallel to each other and perpendicular hexaule-e in
to the direction of the beam used. The output pulse of one photo- •o';trene
tube triggered the sweep of a synchros'ope whose vertical plates
were connected to the output of the second tube. The output pulse
of the second tube was (a) observed visually and (b) recorded Figure 1 shows the variation of the light output from the scin-
photographically with a specially designed camera, The two sets tillators es energy loss. The phenylcyciohex-ane solution (con-
(a) and (b) of observations agreed within experimental erTars. taing 0.3 percent p-terphenyl and 0.001 percent diphenyl-
Absorbers of copper plates were placed between the scint.llators hexatriene) was 3.4 cm in diameter and 3.4 cm in length. The
to obtain particles of various energies. Calibration readings with NaI (TI activated) crystal was 1.25-in. high, 2.25-in. wide and
Compton electrons of minimum ionization from the 1.3-Mev 0.5 in. in thickness. All the plastic samples were I-in, square and
y-rays of a Col source were intermittently made during the run. .5-mm thick. The path length of the mesons ar4d protons through

the plastics was 0.5 ram. The specificatiocs of the various plastics
and the results obtained with the Cow° source and with the 5.3-Niev

- c...a-paridles ?Tom a Po source are given in Table I."V We can make the following remarks concerning the exper-.a mental results shown in Fig. I and in Table I. Since it is known
c - that in the case of small speci=ms being irradiated with electrons,'

a NaI(TI) gives linear response at energy losses well beyond theS[ c).- I - range covered by the present experiment, the apparent deviation

t e from linear response above about 4 times minimum ioniaLtion
.. .loss, as demonstrated in Fig. 1, ls most probably due to the
.- - inhornogeneity of the proton beam and its straggling in passing

through the copper absorbers and the geometrical arrangement
__. .- , adopted here. It Is to be noted that the p-terphenyl in polystyrene

plastic gives a reasonably linear response up to about 3 times
'minimum ionization loss, and the anthracene in polystyrene gives

I linear response up to at least 4 times minimum loss. The variation-/ " - . • . in concentration from 2-5 percent in the case of anthracene inpolystyrene and from 2-4 percent in the case of p-terphenyl inSpolystyrene have within the experimental errors no significant

S_ _UIeffect on the saturation of these two scntillators. Also the addition
-. o'of a small amount of diphenyihenatriene In the p-terphenyl In

I Apolystyrene dId not show defnirte remarkable influence on the
- £ saturation effect observd. The results of Fig. I seem to indicate

I ~quite clearly that the plastic scIntifltors show less saturation than
the liquid phenylcyclohexane solution. Table I shows that the

-'0 . Iresults of the a-particle m•-surements regarding saturation
support the conclusions drawn from the investigations with the

-- mesons and protons.
The author wishes to express his sincere thanks to Professor

- Malel Sc41tn for the cordial hospitality in the Cosmic Ray
I Laboratory and for numrous valuable discuýions and to Professor"+ -0 ' ,-H. L. Anderson and the cyclotron group for facilitles concerning

the cyclotron measurements. He alsso thanks Theodore Bowen for
• • - =.---., his generous help in connection with the cyclotron measurements.
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